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DETAILED ACTION 

A request for continued examination under 37 CFR 1.114, including the fee set 
forth in 37 CFR 1 .17(e), was filed in this application after final rejection. Since this 
application is eligible for continued examination under 37 CFR 1.114, and the fee set 
forth in 37 CFR 1.17(e) has been timely paid, the finality of the previous Office action 
has been withdrawn pursuant to 37 CFR 1.114. Applicant's submission filed on 
09/09/09 has been entered. 

Claim Rejections - 35 USC § 103 

1 . The following is a quotation of 35 U.S. C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

2. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 
USPQ 459 (1966), that are applied for establishing a background for determining 
obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

3. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
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were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

Claims 1, 2, 3, 12 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Starchenko (WO 03/086971) and further in view of Swain (2005/01 10024). 

As to Claims 1 and 12, Starchenko teaches the synthesis of a superhard 
diamond material using boron (preferred process and abstract), for use in tools. 
Starchenko explains that although diamond particles and hexagonal boron nitride can 
be used to create the diamond particles, it is taught by the reference that the material 
could alternatively be graphite or a mixture of graphite and hexagonal boron nitride 
(abstract). The combination is then treated under high temperature of at least 700 
degrees C (abstract). Further it is taught that the graphite can be subjected to a high 
pressure as well as temperature. The reference does not, however, specify how much 
boron is used. It is unclear if the boron is within the lattice however. Also, Starchenko 
does not specifically teach that the diamond is conductive, however, diamonds are 
inherently conductive. 

Swain teaches a boron-doped nanocrystalline diamond (title, abstract). The 
diamond particles are disclosed to be between 10-16nm in size and the boron 
concentration is between 1 to 20ppm (para. 0034 and 0071). The elemental boron is in 
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the crystal as a dopant (para. 001 1 , 0012). This boron is incorporated within the lattice 
of diamond lattice (para. 0071). The diamond nanocrystals are highly conductive (para. 
0031 (i)). Although Swain does not specifically teach that the average particle size is 
below 50nm, however, it is inherent that since the particle range is all below 50nm, that 
the average particle size would be below 50nm. Moreover, it would have been obvious 
to one of ordinary skill in the art at the time of the invention to put from 1-100 ppm of 
boron in the diamond composition, as taught by Swain, with the diamond particles for 
use in tools, as taught by Starchenko because boron enables diamonds to be 
electrically conductive, which would make it more effective in certain tools. 

Regarding Claim 2, Swain teaches an electrical resistance of 0.2 ohm cm (para. 
0031). This is less than 10 ohm cm. 

Regarding Claim 3, since Swain teaches a particle range of between 10-16nm 
(para. 0034), the maximum particle range is less than 50nm and the average particle 
diameter is less than 30nm. 

Claims 4 and 5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Starchenko (WO 03/086971 ) in view of Swain (2005/01 1 0024) as applied to Claim 1 , 
and further in view of Akaishi (WO2004/046062). Please see the corresponding US 
version (2006/0115408). 
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Starchenko and Swain teach diamonds with a specific particle range, boron 
composition and resistance, but neither of them teach a hardness level of over 80-1 10 
GPa. 

Akaishi teaches a high hardness diamond having a maximum size of 100nm or 
less (abstract). The diamond is conductive and therefore has a low resistivity (para. 
0051). Regarding the hardness, Akaishi teaches that the hardness is over 80 GPa 
(para. 0048, 100 GPa) and over 110 GPa (para. 0050, 115 GPa). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to provide the superhard diamond with a hardness of over 80 and 110 GPa, 
as taught by Akaishi, for use in tools, such as drills because these tools require a high 
strength and resistance under a lot of pressure. 

Claims 12, 13 and 14 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Meidensha (2001/21521) and further in view of Swain (2005/01 10024) and further 
in view of Starchenko (WO 03/086971). 

Meidensha teaches a diamond with particle diameter of 1-10 micrometers (1,000- 
10,000 nm) (para. 0016) with a boron amount of 10,000ppm (para. 0025). The diamond 
is highly conductive (para. 001 1). Meidensha does not specifically teach that the 
diamond particle is created by directly converting a graphite type carbon material with 
boron into diamond under a high temperature, high pressure environment such that the 
boron is included into the lattice of the diamond particle. Although Meidenshia forms 
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the diamond composition with boron, it is unclear if it is embedded within the lattice of 
the diamond structure. 

Starchenko teaches the synthesis of a superhard diamond material using boron 
(preferred process and abstract), for use in tools. This can be done to make a given 
particle size by preparing a charge of materials with a nonhard crystal phase, adding a 
crystal forming additive, compacting the mixture, exposing it to temperature and 
pressure (abstract). The diamond particles can be made with ultrafine diamond 
particles of -40nm or smaller and are charged with boron. Alternatively, although 
diamond particles and hexagonal boron nitride can be used to create the diamond 
particles, it is taught by the reference that the material could alternatively be graphite or 
a mixture of graphite and hexagonal boron nitride (abstract). The combination is then 
treated under high the temperature of at least 700 degrees C (abstract). Further it is 
taught that the graphite can be subjected to a high pressure as well as temperature. 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use graphite and a boron source instead of diamond particles that are 
doped with boron, as taught by Starchenko, to form the product taught by Meidensha 
because larger particles can be formed by use of additional material, heat and pressure. 

As to the boron being embedded within the lattice, Meidensha teaches that boron 
is doped in the diamond crystals (para. 001 1), but does not specify that doped boron 
indicates it is imbedded within the lattice of the diamond crystal. 

Swain teaches a boron-doped nanocrystalline diamond (title, abstract). The 
diamond particles are disclosed to be between 10-16nm in size and the boron 
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concentration is between 1 to 20ppm (para. 0034 and 0071). The elemental boron is in 
the crystal as a dopant (para. 001 1 , 0012). Swain explains that this dopant boron is 
incorporated within the lattice of diamond lattice (para. 0071). The diamond 
nanocrystals are highly conductive (para. 0031 (i)). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention that since the boron functions as a dopant in the diamond particle, as taught 
by Meidensha, that it would be incorporated within the diamond lattice, as taught by 
Swain because the boron is used to form the diamond particles from graphite and since 
carbon bonds are more stable than boron-carbon bonds, and since the boron is 
intermixed with the carbon-based graphite, the boron would normally become 
interspersed around the diamond lattice due to the high temperature and high pressure 
conditions of the process of Starchenko. 

Regarding Claim 13, Meidensha and Starchenko teach a diamond particle with a 
diameter of 1-20 microns and a boron amount of 100,000ppm, where the diamond can 
be formed by elemental graphite and boron, but does not teaches a particle size of less 
than 1,000nm. 

Swain teaches a boron-doped nanocrystalline diamond (title, abstract). 
Swain further teaches that the resistance is 0.2 Ohm cm (para. 0031). Boron enhances 
conductivity which there by decreases resistance. Therefore, although the amount of 
boron in the claim is more than the amount described in Swain, it would be inherent that 
the conductivity would be less than 0.2 ohm cm. 
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Regarding Claim 14, the diamond particles disclosed are between 10-16nm in 
size (para. 0034). Although Swain does not specifically teach that the average particle 
size is below 500nm, however, it is inherent that since the particle range is all below 
50nm, that the average particle size would be below 500nm. 

Claims 15 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Meidensha, Starchenko and Swain as applied to claims 12 and 13 above, and 
further in view of Akaishi. 

Meidensha, Starchenko and Swain teach a diamond with a particle size of 
10,000nm and 1,000nm with a boron composition of 100,000ppm and 1 to 20ppm (para. 
0034). 

Akaishi teaches a high hardness diamond having a maximum size of 100nm or 
less (abstract). The diamond is conductive and therefore has a low resistivity (para. 
0051). Regarding the hardness, Akaishi teaches that the hardness is over 80 GPa 
(para. 0048, 100 GPa) and over 110 GPa (para. 0050, 115 GPa). 

It would have been obvious to one of ordinary skill in the art at the time of the 
invention to use a diamond with a hardness of over 80 and 110 GPa, as taught by 
Akaishi, with the diamond composition, as taught by Meidensha, Starchenko and Swain 
for use in tools, such as drills because these tools require a high strength and 
resistance under a lot of pressure. 
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Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to SHENG HAN whose telephone number is (571)270- 
5823. The examiner can normally be reached on Monday-Thursday, 8:00-5:30pm. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Melvin Curtis Mayes can be reached on 571-272-1234. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Sheng Han 
Examiner 
Art Unit 1793 

November 10, 2009 
/Melvin Curtis Mayes/ 

Supervisory Patent Examiner, Art Unit 1793 



